Objective: To study the prevalence, awareness, treatment and control of arterial hypertension in the elderly population in Belgium. Study group: An age-and sex-stratified sample of 2212 Belgian subjects aged 65 years or more, selected from the original cohort of the Belgian Interuniversity Research on Nutrition and Health (BIRNH) study; participation in this follow-up study was 72.6%. Methods: Blood pressure (BP) was measured at home by trained technicians using a standard protocol. Isolated systolic hypertension (ISH) was defined as a systolic BP у160 mm Hg and a diastolic BP Ͻ95 mm Hg. Diastolic hypertension was defined as a diastolic BP у95 mm Hg. The total hypertensive population was defined as all those with ISH, diastolic hypertension and with BPs Ͻ160-95 mm Hg but currently taking antihypertensive drugs. Awareness and treatment status were investigated through a structured interview.
Introduction
Cardiovascular diseases are among the most important causes of functional disability, morbidity and mortality in the elderly; these diseases translate clinically in myocardial infarction, heart failure, sudden death and cerebrovascular accidents. In adults these diseases are largely determined by a variety of risk factors including smoking, lipid disorders, obesity, diabetes and arterial hypertension. [1] [2] [3] In the elderly, arterial hypertension carries an equal relative risk and a higher attributable risk for ischaemic heart disease, cerebrovascular disease, heart failure and sudden death. 4, 5 In randomised controlled trials it has been clearly documented that control of arterial hypertension results in a risk reduction for both coronary heart disease and cerebrovascular diseases. This has been demonstrated in adults as well as in the elderly for diastolic hyper-
Results:
The prevalence of arterial hypertension was 43.9%, higher in women than in men and increasing with age in women; elevated BP was found in 22.3 to 28.6% of the participants varying by age and sex. In the Ͼ75-year-old subjects this elevation was in two-thirds of the cases due to ISH; 84% of all female hypertensives were aware of the condition compared to 68% in men. Treatment advice had been given in a majority of the aware subjects and two-thirds of all treated persons was under control. Among a variety of independent variables and besides the gender difference, awareness was only related to smoking and to depression while control differed by region of residence. Conclusion: Arterial hypertension is highly prevalent in this elderly population; awareness and BP control are within acceptable ranges but there is still room for improvement, particularly in elderly men.
tension and for isolated systolic hypertension (ISH). [6] [7] [8] [9] [10] In several population studies hypertension prevalence, awareness, treatment and control have been described. [11] [12] [13] [14] [15] In the 1970s a rule-of-thumb was derived indicating that half of the adult hypertensive subjects were unaware of the condition; among those who knew about the blood pressure (BP) elevation, half were not treated and among the treated, half were not under control. This situation has clearly changed since then in most adult populations in industrialised countries, [11] [12] [13] although the most recent trend analyses suggest that these improvements do not continue. [16] [17] [18] Similar observations in the elderly, particularly among those aged 75+ are limited.
The purpose of this analysis is to describe the prevalence of arterial hypertension in a sample of the elderly population from Belgium, to describe the awareness of the subjects about this condition and their respective treatment status. Further analyses were made concerning possible determinants of awareness of hypertension and also whether elderly persons with treated and controlled hypertension differ from treated but uncontrolled hypertensives.
Patients and methods

Study population
The study population were recruited from among the participants in the Belgian Interuniversity Research on Nutrition and Health (BIRNH), an ageand sex-stratified random sample from the Belgian population aged 25-74 years, screened in the early 1980s; this study has been described in detail elsewhere.
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The sample was drawn from voting lists of the municipalities which were randomly selected out of the districts.
After 10 years, all living subjects aged 65 years or more on 1 January 1994, were asked to participate in a follow-up survey. A total of 2212 did so between 1994 -1996. The participation rate was 72.6%. The results described in this paper are based on a total of 2165 subjects for whom all necessary information was available.
Due to the original age and sex stratification of the baseline survey, these 2165 subjects do not represent the age and sex distribution of the total Belgian population aged 65 to 89 years; therefore the results are presented stratified by age and sex.
Methods
Participants were visited at their home; BP was measured twice in a sitting position by trained technicians using a mercury sphygmomanometer according to a standardised protocol based on WHO guidelines. 20 The cuff was applied about 10 min before the measurement. Systolic and diastolic BP (SBP/DBP) were defined as phase I and V of the Korotkoff sounds. The mean of the two measurements was used in the analysis. Hypertension was defined as follows: ISH is a SBP of у160 mm Hg with a DBP Ͻ95 mm Hg. Diastolic hypertension is a DBP у95 mm Hg. 'Normotension' and control of hypertension were defined as a SBP Ͻ160 and a DBP Ͻ95 mm Hg in those respectively without and with hypertensive drug therapy. The total hypertensive population was defined as all those with diastolic hypertension or ISH or with BPs below 160/95 mm Hg currently taking antihypertensive treatment. Awareness and treatment status was enquired through interview, including specific standardised questions whether they had been told before that they have elevated BP (whether they were treated for hypertension and if so by what means). At the beginning of the interview a few questions were asked to test the cognitive function; in only a few (less than 2%) the result revealed serious cognitive impairment; in those subjects the information on awareness and treatment of hypertension was collected through family members or close friends.
For the study of the determinants of awareness and treatment efficacy, other variables were included in multivariate analysis:
• age: older than 75 years vs 65-74 years;
• sex: men vs women;
• body mass index: у25 kg/m 2 vs Ͻ25; • smoking: yes vs no;
• educational level: primary school only (low) vs the rest; • marital status: living alone vs with a partner; • cognitive function: derived from the mini mental state examination instrument: 21 a score of Ͻ24 vs у24;
• region of residency: Wallonia vs Flanders;
• depression: the CES-D scale has been used; 22 depressive mood was categorised as absent (score 0) vs present (score у1).
The information concerning all these variables was collected through standardised methods by trained technicians.
Determinants of awareness and hypertension control were analysed by multiple logistic regression.
Results
The results are based on observations in 1167 men and 998 women; 61% of the men was aged 65 to 74 years and 39% between 75 and 89 years. In women these percentages were 63 and 37% respectively.
The arterial BP was elevated (SBP у160 mm Hg or DBP у95 mm Hg) in 534 subjects (24.7%). Another 416 (19.2%) were treated for arterial hypertension but had a SBP Ͻ160 mm Hg and a DBP Ͻ95 mm Hg. Therefore the total hypertensive population was estimated to be 950 subjects or 43.9% of the total study population. Prevalence rates are presented by age and sex in Table 1 . The prevalence is higher in women than in men; in men no differences are observed by age; in women the prevalence increases from 47.3% in those 65-74 years old to 53.4% in those 75-89 years old. In the female hypertensive population the proportion of well controlled hypertension is greater than in men: 53% as compared to 36%. At the moment of the clinical examination the prevalence of BP elevation was 24.6% and equal in both sexes. In the group aged 75-89 years with BP elevation at the examination this condition was due to ISH in almost two-thirds of the cases.
Results concerning the awareness and control of treated hypertension are summarised by gender and age in Figure 1 and reported in Tables 2 and 3 . Control of arterial hypertension necessitates in the first place awareness of the problem. From the results in Table 2 and Figure 1 we can conclude that this awareness was rather high in the female population; only 15% of the female hypertensive population was unaware of the condition. This was the case in two-thirds of the male population of the same age. In the subgroup with BP elevation at the time of the examination only half or less of the male population is aware of the problem; this low level of awareness is present both in diastolic hypertension and in ISH. In women with BP elevation, the level of awareness is somewhat higher.
Once awareness is achieved, control of arterial hypertension can be targeted through appropriate treatment. In the group aware of BP elevation 86.7 and 88.2% respectively of all men and women aged 65 to 74 years were given a treatment advice. These percentages were 91.6 and 87.8% respectively in the male and female groups aged 75 to 89 years. Among Table 3 ) we observed that this percentage was somewhat higher in women than in men. In the subgroup with treated hypertension almost twothirds had a BP within 'normal limits'.
Determinants of awareness of arterial hypertension were investigated with multivariate analysis (Table 4) . For the interpretation of these results one should keep in mind that awareness was not only based on the subjects' answer but could also be based on answers from his or her partner or family member. Men were more unaware of the condition than women; smokers were more unaware than nonsmokers and a low score on the depression scale was more frequent in unaware subjects. No significant associations were found with age, body mass index, marital status, educational level, region and the cognitive functional scale.
In the group treated for arterial hypertension, determinants of BP control were analysed (Table 5) . Men were less adequately controlled than women and control of hypertension was less frequently 
Discussion
The results that are presented in this paper are based on recent (1994 -1996) observations in an age-and sex-stratified random sample of the elderly population in Belgium. Indeed the original BIRNH study was populationbased and had the voting lists from randomly selected communes from the different districts as a sampling frame. Therefore, all regions and the different social classes are represented. This survey was conducted in all participants from the BIRNH study who had survived for 10 years. The participation in this follow-up study was 72.6%. Only 60 out of the 2212 participants were in institutions. Institutionalisation of the elderly population is on average 5% in Belgium but strongly age-dependent. In this study two-thirds of the participants were between 65 and 74 years of age which may explain a somewhat low number of elderly persons in institutions.
The results are based on standardised BP measurements by trained technicians at the home of the participants. The average of two measurements was used to define BP status. We took a 'conservative' definition of hypertension and normotension; more recent recommendations define hypertension as SBP у140 or DBP у90 mm Hg and the goal for treatment Ͻ140-90 mm Hg. If these criteria would have been used, the results would have been much worse. At this moment in time we found it more realistic to review the situation with this conservative cutpoint, well aware of the fact that these can only be considered as interim goals, particularly in the elderly patients with ISH. The prevalence of arterial hypertension in the study was 43.9%. The prevalence of BP elevation at the time of the examination was 24.7%. This may be a slight overestimation of the prevalence of sustained hypertension because the definition of hypertension was based on two measurements on a single visit. The awareness of the condition was better in women than in men but not age-dependent. Besides gender, awareness was only related with smoking habits and with the depression scale in the multivariate analysis. In those aware of their hypertensive status, treatment advice had been given to a large majority. However, adequate BP control was only achieved in twothirds of all treated.
Comparison of these results with those published by others is not easy because definition of hypertension varies from one study to another. In the NHANES III study hypertension was defined just as we did but based only on one measurement; 11 in white men aged 62-74 years the prevalence of hypertension was 35.4% and in white women 36.6%. This compares with 38.8 and 47.3% respectively in the age group 65-74 years in this study. In a survey that was carried out in 1992 in Bavaria in a sample of the elderly population aged 65 years or more, the prevalence of hypertension was more than 50%. Two-thirds were aware of the condition; but only one-quarter was controlled. 23 Regarding ISH, comparison is even more difficult. Only the actual BP measurements observed at the time of the examination can be considered in the definition since 'normotensive' subjects treated for hypertension do not know if originally they had ISH or diastolic hypertension. In a meta-analysis Staessen et al 5 clearly showed that the prevalence of ISH increases curvilinearly with age. The prevalence rates as observed in our study coincide very well with the published predicted rates.
When the results from this study are compared to those observed in the adult Belgian population some similarities are striking: in the MONICA study gender and smoking were related to awareness in a similar sense; adult women under treatment were two times more under control compared to men and smokers were less aware of their BP elevation. 16 In the present study the degree of unawareness was two times higher in men than in women. In men aged 75 years and more in whom ISH accounts for the majority of those with BP elevation, more than half were unaware of this condition. Therefore, detection of arterial hypertension in the elderly seems at an acceptable level in women but needs further improvement in men particularly concerning ISH. BP control was better in women than in men. Could it be that before the age of 65 years there is a greater mortality in uncontrolled hypertensives in men than in women, leading towards a survival difference by gender and thereby explaining the sex difference in proportional distribution of the hypertensive populations with a greater proportion of awareness and of adequate BP control in women than in men?
Except for this gender difference, treatment efficacy was only related to the area of residence. The odds for residing in Wallonia compared to Flanders was significantly greater in those who had their BP controlled. This regional difference is consistent with another observation in the present study but not presented here, that the overall chronic drug therapy is greater in the French-speaking community in Belgium as compared to the Dutch-speaking community as in the specific use of cardiovascular drugs. No association was found between BP control with other study variables such as educational level, marital status, obesity or smoking neither with psychometric scales of depression or cognitive function. In some studies poor BP control was related to obesity 24 and to a low education. 25 The association between awareness of hypertension and the depression scale can be a spurious finding although the association between antihypertensive drug therapy and depression has been reported elsewhere. 26, 27 It could also be that knowing about hypertension carries adverse psychological consequences. This deserves further and more detailed analyses of the results of the present study.
From our study it looks as if detection and efficient control of arterial hypertension can still be improved in the elderly population; based on the actual knowledge from randomised controlled trials, further efforts should be made to narrow the gap between scientific knowledge on the one side and daily clinical practice on the other.
